Results
The initial literature search yielded 3,644 unique articles. Of these, 23 studies comprising 13,833 patients were included in this review. The study dates ranged from 1982 to 2017 and ranged in size from 78 to 2,829 patients. Two studies included preverbal children only, 10 included preverbal children aged 5 years and younger, 2 studies included children aged 6 years or younger, and 9 studies included a broad range of children from preverbal to adolescence. Eight of the 23 studies were conducted in North America, whereas the remaining 15 studies were conducted outside of North America. The overall rate of pneumonia was 19% in North American studies and 37% in studies conducted outside of North America.
The authors reported data on the following clinical symptoms: chest pain, poor feeding, cough, difficulty breathing, symptom duration greater than 3 days, and vomiting or diarrhea. Of these clinical symptoms, none had a significantly predictive LRþ, whereas absence of cough was the only finding with a potentially useful LR-of 0.47 (95% CI 0.24 to 0.70). The studies also reported data on 
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Commentary
Pneumonia is a leading cause of morbidity and mortality among children.
1 3 Unfortunately, this condition is challenging to diagnose in young children.
This article performed an extensive review of the diagnostic accuracy of 27 different historical features and physical examination findings, discovering that no single finding is adequate to reliably diagnose or exclude pneumonia. Most LRs had CIs that included or closely approximated unity, with hypoxia having the highest LRþ and absence of tachypnea having the lowest LRÀ.
It is important to consider the clinical utility of LRs in addition to the statistical significance. Although LRs may be statistically significant, the closer the value is to 1, the less useful it will be in increasing or decreasing posttest probability. It is generally accepted that an LRþ greater than 10 is highly supportive and an LR-less than 0.1 makes a diagnosis significantly less likely. 4, 5 However, none of the findings reached this threshold. It is also important for providers to consider the values in the context of the pretest probability of disease. Although the review did identify several statistically significant LRs, their influence on clinical management may be limited.
This study has several limitations that the reader should consider. There was significant statistical and clinical heterogeneity between studies, with variations in both the age range and inclusion criteria among studies. Additionally, only half of the studies were performed in the ED, which may limit the applicability to the ED setting. Furthermore, although some findings are objective and clearly defined (eg, hypoxia, elevated temperature, tachypnea), others may be more subjective and prone to operator error or variations in definition between studies (eg, poor feeding). Moreover, although all of the included studies used a chest radiograph interpreted by a radiologist as the criterion standard, previous data have demonstrated variation in the interpretation of pediatric chest radiographs, and even radiographic criteria, among radiologists. 6, 7 Finally, there is uncertainty whether radiographic findings may lag behind physical examination findings in the diagnosis of pediatric pneumonia. 8 Although the data do not suggest that a single finding has a significant predictive value, it is unclear whether a combination of findings may be sufficiently predictive. Future studies should assess the diagnostic value of combinations of the signs and symptoms, with the aim of creating decision tools to assist with determining which radiographs performed on all children. Studies were excluded if all children received a diagnosis of pneumonia, they enrolled very selective populations of children (eg, high HIV prevalence, malnourished, critical illness requiring intensive care, limited to rare pathogens), test characteristics could not be determined from the provided data, chest radiographs were not performed on all patients, or the trial was a systematic review or retrospective study. Study quality was summarized with a checklist designed for the Rational Clinical Examination series. Lowquality studies (ie, score !4) were excluded.
DATA EXTRACTION AND SYNTHESIS
Two reviewers extracted study characteristics and diagnostic accuracy for the index and reference tests for each study. Positive likelihood ratio (LRþ), negative likelihood ratio (LR-), sensitivity, and specificity were calculated with 95% confidence intervals (CIs) from data for each finding in included articles. Prevalence was used to assess for publication bias, and randomeffects measures were used to summarize the prevalence. P<.05 was accepted for prevalence and publication bias. A random-effects model was used for findings with more than 2 studies. A point estimate or simple range was used for findings with 1 or 2 studies, respectively. Quality assessment was performed independently by 2 reviewers. Heterogeneity was assessed through the I 2 statistic.
patients benefit most from radiographs and receiving antibiotics. 
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